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extreme velocities are gusts of shorter duration, ahd are not 
given in this table) : - 

I I  

Amarillo, T e s  .......... 13 50 
Do ................. 17 32 
bo ........ 2; 60 gHL:. .............. 28 56 ............... 31 (;O 

Baltimore, Md .......... 19 50 
Block Island. R. I . 11 74 

Cheyenne, Wyo ........ 7 50 

Boston. Mass 51) 
Buffalo, N. E' ........... I 54 
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Do ................. 25 57 
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Hatteras. N. C ......... 
Huron. 8. Dak ......... 

Do..  ............... 
Matquet le. Mich ....... 
New Haven. C'onn.. ... 
New Turk. N. Y ....... 

Do. ................ 
Do. ............... 
Do. . . . . . . . . . . . . . . .  
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Philadelphia. Pa. ...... 
Pueblo, Colo. .......... 
Tatoosh Island. Wash.. 

Do ................ 
Williston, N. Dak . .  .... 
Winnemocca. Nev. .  ... 
Woods Hole. l a s s  ..... 
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SUNSHINE AND CLOUDINESS. 
The quantity of sunshine, and therefore of heat, received 

by the atmosphere as a whole ie very nearly constant from 
year to year, but the proportion received by the surface of 
the earth depends upon the absorption hy the atmosphere. 
and varies largely with the distribution of cloudiness. The 
sunshine is now recorded autuniatically a t  17 regular sta- 
tions of the Weather Bureau by its photographic, aud at 
21 by its thermal el-fects. At one station records are kept hy 
both methods. The photugrnphic record shrets ShfJIV the ap- 
parent solar time, but the thermometric sheets show seventy- 
fifth meridian time; for convenience the results are all given 
in Table SI for each hour of local meau time. 

Photographic and therniometric registers give the dur a t' ion 
of that  intensity of sunshine which suffices to make CI record, 
and, therefore, they generally fail to record for a short time 
after sunrise and hefore sunset, because, even in a cloudlese 
sky, the solar rays are then t,oo feeble to affect the self- 
registers. If, therefore, such recorda are to Le used for de- 
termining the amount of cloudiness, they must he supple- 
mented by special observations of the sky near the sun at 
these times. The duration of clear sky thus specially de- 
termined constitutes the so-called twilight correction (more 
properly a low-sun correction), and when this has been ap- 
plied, as has been done in preparing Table SI, there results 
a complete record of the clearness of the sky from Ruuriae to 
sunset in  the neighborhood of the sun. The twilight 
correction is not needed when the self-registers are used for 
ascertaining the duration of a special intensity of snnshine, 
but is necessary when the duration of ClOUdiIIeS6 is alone de- 
sired, as is usually the case. 

The average cloudiness of the whole sky is determined by 
numerous personal observations at  all stations during the 
daytime, and is given in the column L' average cloudiness " in 
Table I ; its complement, or percentage of clear sky, is given 
in the last column of Table SI. 

COMPARISON OF DURATIONS AND AREAS. 

The sunshine registers give the durations of effective sunshine 
whence the dnration relative to possible sunshine is derived ; 
the observer's personal estimates give the percentage of n m a  
of clear sky. These numbers have no necessary relation to 
each other, since stationary hanks of Cl011d6 niay ohscure the 
sun without covering the sky, but when all clouds have a 
steady motion past the sun and are uniformly scattered over 

. 
the sky, the percentages of duration and of area agree closely. 
For the sake of comparison. these percentages have been 
brought together, side by side, in the following table, from 
which i t  appears that, in general, the instrumental records of 
percentages of durations of sunshine are almost always larger 
than the OIJservers' personal estimates of percentages of area of 
clear sky ; the average excess for March, 1896, is 10 per cent 
for photographic and 11 per cent for thermonietric records. 
The cletails are shown in the following table, in which the 
stations are arrmgecl according to thr  greatest possible dura- 
tion of sunshine, and not according to the o b w r w d  duration 
as heretofore. 

Stations. 

Galreston. Tes. ............................... 
NewOrleans,La.. .............................. 
Atlanta, Ga.. .................................. 
Phwnix. Aria.. . ........ ........ 
San Diego. Cal . .  ............................. 
Wilmini?.tvn. N .  C' .  ............................. 
Little Ruck.Ark.. .......................... 
Savannah: Ga.. ............... 
Viclisborg. Miss ............................... 

Ciucinnati. Ohio ............................... 
Ilodge C'it.y. Kans . .  ........................... 
Kansas C'ity. Mo.. ............................ 

DesMloiues.Iowa 

Helena. Mont.. ................................. 
Porkland, Oreg. 
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nstrumental record 
of sunshine. 

ATMOSPHERIC ELECTRICITY. 
Numerical statistics relative to auroras nnd thunderst.orms 

are given in Table S, which shows the number of stations 
from which meteorological reports were received, and the 
number of snch stat,ions reporting thunderstorms (T)  and 
auroras ( A )  in each State and on each day of the month, re- 
spec t,ively. 

The dates on which rep0rt.s of t,hunderst,orms for the whole 
country were most numerous mere : 27t,h, 111 ; 28th, 164 ; 29tmh, 
153; 31st, 127. 

Thunderstorm reports were most nurnerous in Illinois, 85 ; 
Ohio, 89 ; Tennesfiee, 69. 

Thunderstornis were most frequent, in : Texas, 14 days ; Illi- 
nois and Mississippi, 13. 

A.u,ror.n.s.-The evenings on which bright moonlight must 
have interfered wit,h observations of faint auroras are assumed 
to he the four preceding a.nd following the date of full 
moon, viz, from blie 16t t,o t,hr 3d, and a,lso the 34th to t,he 31st, 
inclusive. On the remaining twenty clays of this 1iiont.h 363 
reports were received, or an average Of about 15 per day. 
The dates on which the numher of reports especially exceeded 
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this average were: 4th, 102; 6th737 ; l l t h ,  52; 13th, $2; 14th, 
41. 

Auroras were reported by a large percentage of ohservere 
in : North Dakota, 165; Minnesota, 61 ; ll'isconsin, 57 ; Michi- 
gan, 54. 

Auroras were reported most frequently ill : North llakclta, 
16 days ; Iowa, Michigan, and Minnesota, 10. 

CAN4DL4N REPORTS. 

Thunderstorms and aiiruras. No thundrrstorms n ere re- 
ported. 

Auroras were reported as follows : St. Johns. 13th ; Hali- 
fax, 1Rth ; Tarmouth, 31st; Pt. Andrew, 1::th. 14th : Char- 
lottetown, 13th, 14th ; Father Point, 6th. l-lth, 15th : Qiieliec, 
13th, 14tl1, %th, 31st ; Montreal, l-ith, 2% ; RorkliiYe, 4th. 
13th; 14th, 31st; Toronto, 4th, 13tl1, 14th ; White Eivvr ,  4th, 
12th, 13th, 14th, 19th, 20th, 51st; Port) Htanley, S n i i g r ~ ~ ,  
and Parry Souiid, 4 th ;  Port Arthur, 13th, 13th, l-lth, 17tl?, 
26th, 27th ; Winnil)eg, 3d, 6th, 7th. 10th to l i t h ,  20th. 25tl1, 
31st ; Minuedosn, Xd, 6th to 12, 1.5th, %th, 30th ; Q u ' A ~ ~ ~ J P ~ ~ P ,  
2d, 3d, 11th; Medicine Hat, 5th, 12th; Swift C'urrrnt, l l t l l :  
Prince Alllert, Xd, 4th, l l t h  : Battlrford, 4th, i t h ,  14tli, l s th ,  
25th. 

INLAND NAVIGATION. 
The t-xtrcnir crnd t z i w t r ~ y e  .uti 1 uf i i r c i t c  I' in the rivrrs during 

the current nionth are given in Tal~le  lr1II7 from nhich it 
appears that  the only river tlint r ~ s r  alic~ve the danger line 
was the Ohio, at) Evansville, Iii(l., \\liich ou the 25th attaiiiecl 
the gauge reading of 3'7.1. In  a number of cases, howrver, 
the rivers ruse to a point hut very little l x l o m  danger line, 
for example, the Rlississippi, a t  New Orleans, attained 12.6 (JU 

the 1st; the Mouongnhela, a t  Pittsburg, 2O.S on the 31st ; tlie 
Big Sandy, a t  Louisa, Ky., 33.4 on the Slst, and the Tennessee, 
a t  Johnsouville, 20.9 on the 33cl. The Rlississippi, at St. Paul, 
La Crosse, and Duliuque, Iiecanie sufficiently free from icr to 
allow observations to be t akm on thr  l@tli, 231, and 231, re- 
spectively. Heavy floods ancl great clnmage occurred 011 most 
of the rivers of New Englnud on the lst,  2~1, mid 3d ( i f  the 
month. 4 s  the Wrather Rureau has no river stations in thin 
region wr can only summarize the ne\% spaper accoiiiits M hich 
state that  the C'onnecticut, a t  Hartfurcl, was 25 feet al~ove l(iu 
water, and a t  Bellows Falls, Yt.? 17 feet. At Hiid~oii, N. Y.. 
the freshet in the Hudson Rivrr reached propurtions iirver 
before known, but the ice in the river remaiiied firm : a t  A1- 
hany the Hudson rose to 16 feet 10 inches al~ove tlir noruin1 
level of the stream, ur two inchrs t l? l<J \V the high-nater inark 
of 1893. The Mohawk River, a t  Rome and Schenectady, was  
the highest known in ninny years. The Passaic Rivrr, at 
Paterson, N. J., attained a poiat 3 fret lower than the great 
freshet of February. The Mlerriinac, a t  Londl ,  reached 12 
feet 9 inches on the dam, or nearly a foot beyund tlie freshet 
of 1895 : a t  Lawrence ancl Haverhill, Mass., the llerriiiiac 
reached the highest point ever known. 

The heavy rains in eastern Tennessee and southwestern 
Virginia. vu the 29th, caused a number of landslides and the 
1 ~ ~ 8  of Lridges throughout that region. Five persons were 
clrnwnrd Ily the flvods in Rnssell County. Va., twoothers uear 
Abrams Falls, and two livrs were loht iu Clay County, Ky., 
Iiy the s u d d r n  flvocliug of Sextons Creek. The water is re- 
portrd tlJ h:i\r risen so rapidly that  it seemed as if it were a 
aolicl ivall 15 or 30 f high. Several other dwelling houses 
:iud :I nunilier o f  c~nt l~ni ld ing~ in tlir valley of the crrrk were 
\\ ashrd away. 

ICE IN RIVERS ANI) HARBORS. 

The state ( ~ f  ice i u  r iwrs  and liarliors is shuwn in detail on 
the C'liarts of SIMJW u n  the C;rourid, l~ul-ilishrd weekly by the 
l\'rather Bureau. frnni whicli i t  appears that there was a gen- 
eral cliniiiiation in the thickness o f  ice, and OII March 30 
thr condition \\as about as follows : (Thicknew in inches.) 

Itis rrs and liar1 ii irs N ere genrrally frre from ice, except 
BiiEal(~, (; : Sniilt Ste. Marie, 92 ; and Dnluth, 55. Fields of 
ice iiiipeded ilavigntion ill all the lakes, hut the prospects were 
gtiod for an r n r l y  opning .  The Missouri nncl hlitwissippi 
rivrrs nere free from ice. 

,4h( HOR IC'E IN ~(JITEIIUC'TS. 

Serious diffirulty as cnuhed Ily tlie formation of ice, and 
cepecially L'anchur'' ice, in the early portion I J f  the month 
a t  RIacopin Dani, u n  the Pecluannock River, which supplies 
the city of Newark, N. d. ,  with water. As  the formation of 
"aiichor " ice is still hut little understood, mid is liable to 
caiise a great clral of tronhle iu resrrvoirs arid water pipes, 
these occurrrncrti deserve special study. It iR stated that the 
gate screens and intake screens at the Macopin Dam and a t  
the C'liftuu Avenur reservoir were suddenly and entirely 
choked up by the accumulntiun of anchor ice attached to the 
solid surfaces underneath the water snrface. It is said that  
sue11 troulble had nrver vccurrrd hefore in this aclwclwt, and 
i t  is hoped i t  11111 not occur again. 

METEOROLOGY AND MAGNETISM 
BY Pmf. FRANh H BIQELOW 

For a descriptivii ( ~ f  the nietliocls of coustrncting the tables 
aiid curves uf Chart V, see the WEATHER REVIEW for October, 
1\95, and January, 18%. The IILIInlJerb in the co1umns H. 
nut1 I). are added respectirrly to the mean values fur  Wash- 
ington and Tvruuto, i. e., H=@.lS'750; D= 175.0. The values 
vf the vertical forces are oniitted. a~ well as ( t i .  3. '1, which 
deprncl upun it. The month of March was characterized hy 
very stagnniit e:istwaril circ~ilation, and lvcal rather than 
geupral 11 eather conditions. The magnet watch also showvd 
signs uf inrersiou fro111 the direct type, which had prevailed 
for several periutls, to the inverse type, ancl was attended liy 
considerable unsteadinpss in the %hourly rates. 

CLIMATE ANT) CROP SERVICE. 
By JAMES BERRT, Chief of Climate and Crop Service Division. 

The following extracts relating to the general m rathrr 
conditions in the several States and Territorirs are taken 
from the monthly reports uf the respective services. 

finowfall and rainfall are expressed in inches. 
ALaburtr~~.-The mean temperature \vah 53.0°, or 1 . l 0  Iielou ni~rmd;  

the highest nab 93", at Jasper vn the W h ,  nnil the liiwest, 2Ou, at New- 
burg on the 12th and 15th. The arerape 1mviliitation n:ih 5.10, i ~ r  Il.tiT, 
less than normal; the greate3t monthly amount 10.115, at Daliline, 
and the least, %4q, at Opelilia. 

Arizonn.-The mean temperature N ~ S  5i.6", or 4.0° above normal; 

the liiplirst W:LS lWo, at Foit Mojave vn the 05tli, anal tlie lowest. 2 O ,  
nt lVliip1~le Bnrrackb un the 6th. The average precipitation w:lb 0.44, 
or ( 1 . 1 3  less than normal; the preatrst minth ly  anici~int wnb 1.44, at 
t )raclr, .in11 the least, 0.05, at Wilcos. 

dr.ktcri8(*ra.-Tlie mean temperature sas -IS.;", iir 9.11" lielon normal; 
>O, at Warren on tlie W l i ,  niid at (':tmrlen an11 Wanh- 

ingtun 011 the Slst, ani1 the lowest, Eo, :it Iceeseh Ferry on the 13th. 
The :it e r ~ g e  ~irec.ipitatinii n~as 5.3 ,  ur 11.47 nliovr normnl; the greatest 
niwtlily a n i ~ ~ ~ u i t  was 7.SS, nt Busbell\ ille, and tlie IeItht, 2.06, at Silver 
Springs. 

Culifurnia-The ~uean teinlierature 11 :is 5;.5O, or 0 . 5 O  above normal; 
the highest N ~ S  11l0, at Ogilby on tlie 35th, and the lowest, 14" below 


